A free-living mouflon (Ovis musimon) was presented with a mass on the left shoulder. At necropsy, multifocal, slightly protruding whitish spots were noted on the kidneys, and several lymph nodes were abnormal. Histologically, the mass was composed of epithelial cells arranged in tubular and tubulopapillary structures. The cytoplasm of the epithelial cells had numerous periodic acid-Schiff-positive and diastase-resistant granules. Ultrastructurally, the cytoplasm of the neoplastic cells contained numerous pleomorphic secretory granules and microvilli, which partially covered the luminal surface of the tumor cells. Metastatic foci were present in prescapular and mediastinal lymph nodes and kidneys. On the basis of histological and ultrastructural findings, this tumor was diagnosed as a tubulopapillary adenocarcinoma, arising from apocrine sweat glands of the skin.
Tumors of the sweat glands are rarely reported in animals. In dogs 9, 15 and cats, 19 plasms are of apocrine gland origin. Reports in other animal species consist of 3 mixed tumors in cattle on the ventral surface of the tail, 4,10,13 3 cases each of adenoma and carcinoma in aged ponies, 1,2 1 case of carcinoma in a golden hamster, 17 and 1 case of apocrine adenoma of the skin in a hare. 11 There are no reports in wild ungulates. Apocrine adenocarcinomas are also very rare in humans. 21 In this study, the authors describe an adenocarcinoma of apocrine sweat gland origin in a wild mouflon, which may be the first report in the literature.
A dead, old male mouflon (Ovis musimon) was found in Orsigna, a mountain district near Pistoia, Italy (44Њ12ЈN, 10Њ36ЈE, elevation 810 m above sea level) in December 2002. The carcass was in a good state of preservation, but the animal was thin. A necropsy was performed on site. Tissue samples were collected and immediately fixed in Carson formalin for subsequent processing and histologic examination. A 7-ϫ 5-cm pedunculated mass protruding from a 3-to 4-cm base was observed in the left axillary area. The mass was fibrous and had an irregular bloody surface, with areas of hemorrhage and necrosis on cut section. The prescapular and mediastinal lymph nodes were swollen and firm with small, yellow-grayish, and opaque foci of necrosis visible on cut surface. No lesions were observed in the lungs. White, firm foci were slightly protruding from the renal surface. On sectioning, these areas revealed some hemorrhagic spots and pale foci, as described previously in the primary mass and lymph nodes. Other organs were apparently normal.
Sections of the tissues were routinely processed, embedded in paraffin, sectioned at 5 m, and stained with hematoxylin and eosin. In addition, alcian blue, periodic acid-Schiff (PAS) with and without diastase predigestion, mucicarmine, Perl, and Masson trichrome were applied to the sections. Immunohistochemical staining was performed using a commercial streptavidin-biotin-peroxidase labeling kit, a with anticytokeratin 19 (clone BA17, b diluted 1:40) and antivimentin (clone V9, b diluted 1:40) as primary antibodies. For transmission electron microscopy (TEM), pieces of Carson formalin-fixed tissue were postfixed in 1% osmium tetroxide in 0.1 M cacodylate buffer (pH 7.4) and embedded in araldite. Ultrathin sections were double-stained with uranyl acetate and lead citrate and examined with a Zeiss EM 109 electron microscope.
Microscopically, the axillary mass showed glandular structures with a prevalent tubular arrangement with some papillary aspects (Fig. 1) . The multilayered neo- plastic epithelial cells were cuboidal to columnar and lined glandular acini with occasional blebs (decapitation secretion) (Fig. 2) . The tumor cells had ill-defined borders, and their cytoplasm was positive to mucicarmine and PAS but was resistant to diastase predigestion. The cells were alcian blue positive at pH 1.0 and pH 2.5 but negative with Perl iron stain. Nuclei were round to plump oval, with margination of chromatin and often numerous distinct nucleoli. Mitotic activity was low. Masson trichrome stain revealed abundant collagenous stroma and there was evidence of vascular invasion. Large areas of necrosis were present.
Immunohistochemically, the neoplastic cells were cytokeratin 19 positive but vimentin negative. A large number of neutrophils and some macrophages infiltrated the epithelium of the stroma and were present in glandular lumina. Metastatic lesions were present in the kidneys and lymph nodes. In the kidneys, the lesions were cortical and consisted of tubular acinar structures surrounded by schirrous stroma. The lymph nodes exhibited abundant necrosis with foci of calcification, interrupted by tubular structures.
With TEM, plasma membranes of adjacent neoplastic cells in the mass were interdigitated and connected by junctional complexes. Their cytoplasm contained numerous pleomorphic secretory granules. Microvilli partially covered the luminal surface of tumor cells. The granules had a limiting membrane, a narrow submembranous space, and exhibited varying morphology. Granules with a reticular or particulate content and an assortment of ''bull's-eye'' granules with a central or eccentric core set in a more or less light matrix were noted (Fig. 3) . Many of these granules contained flocculent material. In numerous cells, paracrystalline inclusions and rod-shaped microtubules were present either free in cytoplasmic matrix or surrounded by a membrane. In some cells, microcavities were identified. These structures were intracytoplasmic canaliculi or lumina and had a single membrane-bound cystic space with microvilli and secretory material. In many tumor cells, the nuclear membrane was irregularly shaped. There were multiple prominent nucleoli.
The morphologic and immunohistochemical characteristics of this tumor were indicative of tubulopapillary adenocarcinoma. 7 Indeed, the tumor was considered to be of apocrine origin on the basis of the features described above. The Armed Forces Institute of Pathology has elaborated the following histopatho-logical characteristics for these tumors 3 : evidence of apocrine secretion, eosinophilic cytoplasm containing PAS-positive, diastase-resistant granules and often iron-positive granules, atypical mitoses, nuclear atypia, and necrosis. A principal component of the apocrine glandular cells was stored in secretory granules and was obviously a glycoproteinaceous substance that caused the positive PAS-reaction. 18 Moreover, positive alcian blue staining at pH 1.0 and 2.5 and positive mucicarmine staining indicated that the cells were rich in acid and sulfated mucopolysaccharides (mucinous metaplasia). 12 Ultrastructural examination confirmed the presence of mucinous granules with small amounts of flocculent or particulate material and the granules with a bull'seye appearance. 5 The intracytoplasmic cavities observed in this study have been previously noted in a mucinous adenocarcinoma of the sweat glands in humans 16, 20 as well as in other human or animal adenocarcinomas. 6, 14 Apocrine sweat gland adenocarcinomas are fairly rare in animals, 15 and no reports were found in wild ruminants. Moreover, the location in the shoulder has been reported previously only in the dog. 8 
